Novel triiodophenol derivatives induce caspase-independent mitochondrial cell death in leukemia cells inhibited by Myc.
2,4,6-Triiodophenol (Bobel-24, AM-24) was originally described as a nonsteroid antiinflammatory molecule. We have synthesized three derivatives of Bobel-24 (Bobel-4, Bobel-16, and Bobel-30) and tested their activities as putative antileukemic agents. We have found that Bobel-24 and Bobel-16 were dual inhibitors of cyclooxygenase and 5-lipoxygenase, whereas Bobel-4 and Bobel-30 were selective against 5-lipoxygenase. We have tested the antiproliferative activity of these compounds on a panel of cell lines derived from myeloid and lymphoid leukemias (K562, Raji, HL-60, and Molt4). The cytotoxic IC(50) in these cell lines ranged between 14 and 50 micromol/L, but it was higher for nontransformed cells such as 32D, NIH3T3, or human leukocytes. All compounds showed cytotoxic activity on all tested cell lines, accompanied by DNA synthesis inhibition and arrest in the G(0)/G(1) phase. Bobel-16, Bobel-4, and Bobel-24 induced a caspase-independent cell death in K562 and Raji cells, accompanied by chromatin condensation, cytochrome c release, and dissipation of mitochondrial membrane potential in a concentration-dependent manner and production of reactive oxygen species. As the proto-oncogene MYC is involved in mitochondrial biogenesis and survival of leukemia cells, we tested its effect on bobel activity. Bobel-24 induced down-regulation of MYC in K562 and, consistently, ectopic expression of MYC results in partial protection towards the cytotoxic effect of Bobel-24. In conclusion, Bobel derivatives induce a caspase- and Bcl-2-independent cell death in which mitochondrial permeabilization and MYC down-regulation are involved. Bobels may serve as prototypes for the development of new agents for the therapy of leukemia.